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1 SCOPE

The scope of this Interface Design Document (IDD) is discussed in the
I following subparagraphs 1.1, 1.2, and 1.3.

1.1 Identification

This document applies to the Advanced Rotary Wing Aircraft (ARWA)
Visual System Module (VSM) Computer Software Configuration Item (CSCI).

1.2 System Overview

The principal purpose of the Visual System Module is to simulate out-the-
window and sensor imagery and to display the imagery to the crew members
of an ARWA device. The interfaces described in this document allow the
Visual System Controller (VSC) to communicate with hardware devices co-
located within the VSM such as the Computer Image Generator (CIG), the
out-the-window displays, the head tracker, the helmet mounted display, the
maintenance joystick, the administrative console, and the Fiber Distributed
Data Interface (FDDI) global bus, which allows communication to the Flight
Station Module (FSM) CSCI and the Simulator System Module (SSM) CSCI.

1.3 Document Overview

The purpose of this document is to describe the detailed design of the
Advanced Rotary Wing Aircraft Visual System Module CSCI interfaces. This
Interface Design Document outlines the interfaces between the Visual System
Controller and various hardware items co-located in the VSM, as well as
interfaces between the VSM and the SSM and the FSM CSCIs.

Section I outlines the scope of the document.

Section 2 describes the documents referenced in this specification.

Section 3 outlines the interface design overview.

Section 4 provides general design notes.

2 REFERENCED DOCUMENTS

The following documents of the exact issue shown form a part of this
specification to the extent specified herein. In the event of conflict between
the documents referenced herein and the contents of this specification, the
contents of this specification shall be considered a superseding requirement.

Non-GovernmentI
-1-
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I
ANSI X3T9.5

I Vendor Supplied Console Interface Control Document

Vendor Supplied Joystick Interface Control Document

Vendor Supplied Helmet Mounted Display Interface Control Document

I Vendor Supplied Out-The-Window Display Interface Control Document

901182-775AA Rotary Wing Aircraft Simulation System ESIG-2000 Image
Generator Interface Control Document. May 28, 1992.

3 INTERFACE DESIGN

The interface design is discussed in the following subparagraphs.

3.1 Interface Diagrams

The Visual System Controller is the software portion of the Visule System
Module which interfaces with external hardware components related to the
visual system. The VSC also interfaces with the Simulator System Module
and the Flight System Module CSCIs through the FDDI Global Bus. A list of
interfaces between the VSC and these components is summarized as follows:

Identifer: HTToVSC
Name: Head Tracker to VSC
Description: Head tracker position and status information

Identifer: VSCToHT
Name: VSC to Head Tracker
Description: Initialization and setup commands

Identifer: HMDToVSC
Name: Helmet Mounted Display to VSC
Description: Helmet Mounted Display bttus information

SIdentifer: VSCToHMD
Name: VSC to Helmet Mounted Display
Description: Initialization and setup commands

Identifer: JoystickTo.VSC
Name: Joystick to VSC
Description: Joystick position and status information

I
i -2-
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I Identifer: VSC_Tojoystick
Name: VSC to Joystick
Description: Initialization and setup commands

Identifer: CIGToVSC
Name: Computer Image Generator to VSC
Description: Computer Image Generator status information

Identifer: VSC_To_CIG
Name: VSC to Computer Image Generator
Description: Initialization and control commands

Identifer: ConsoleTo_VSC
Name: Administrative Console to VSC
Description: Administrative Console status and keyboard information

Identifer: VSC_To_Console
Name: VSC to Administrative Console
Description: Screen initialization and control commands

3 Identifer: FDDIGlobalBus_To_VSC
Name: FDDI Global Bus to VSC
Description: FDDI Global Bus status and network information obtained from
the SSM and FSM

Identifer: VSCToFDDIGlobalBus
Name: VSC to FDDI Global Bus
Description: Network information and status destined for the SSM and FSM

I Identifer: OTWDisplaysToVSC
Name: Out-The-Window Displays to VSC
Description: Out-The-Window Displays status information

Identifer: VSCToOTWDispiays
Name: VSC to Out-The-Window Displays
Description: Status request

The following figure depicts the Context Diagram of the Visual System
Controller, including external entities and external interfaces.

I
I
I
i -3-



IADSTfrM 94-003257 August 1, 1994
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U 3.2 Joystick To VSC

Identifier: Joystick_ToVSC
Name: Joystick to VSC
Description: Joystick position and status information
Source: MaintenanceJoystick
Destination: Visual-System Controller

3 The following subparagraphs describe the JoystickToVSC interface.

3.2.1 Joystick To VSC Data Elements

Reference the vendor supplied interface control document for the joystick for
information regarding JoystickToVSC data.

3.2.2 Joystick To VSC Message Descriptions

JoystickTo-VSC Hierarchy

JoystickToVSC Interface

JoystickPosition_ Message Message

JoystickX.Data Data Element
Joystick_Y_Data Data Element
JoystickFire_ Button_ Data Data Element

JoystickStatus_ Message Message

Joystick_StatusResultData Data Element

1- 3.2.3 Joystick To VSC Interface Priority

3- Priority for this interface is, HIGH

3.2.4 Joystick To VSC Communications Protocol

The following subparagraph describes the commurucations protocol for the
JoystickTo.V5C interface

3.24.1 Joystick To VSC Protocol Name

Protocol Name- RS-232"

I--5--
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The JoystickTo_VSC interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serial
interface to exit or enter as serial data.

3.3 VSC To Console

Identifier: VSCToConsole
Name: VSC To Administrative Console
Description: Screen initialization and control commands
Source: VisualSystemController
Destination: Administrative-Console

The following subparagraphs describe the VSCToConsole interface.

i 3.3.1 VSC To Console Data Elements

I Reference the vendor supplied interface control document for the console for

information regarding VSC_ToConsole data.

3.3.2 VSC To Console Message Descriptions

i VSCToConsole Hierarchy

VSCToConsole Interface

Console- Display-.Data-Message Message

i ConsoleDisplay-DataCommandData Data Element

i ConsoleStatusRequestMessage Message

ConsoleStatus_ RequestCommandData Data Element

I 3.3.3 VSC To Console Interface Priority

I Priority for this interface is: LOW

3.3.4 VSC To Console Communications Protocol

The following subparagraph describes the communications protocol for the

VSCToConsole interface.

3.3.4.1 VSC To Console Protocol Name

-i -6-
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I Protocol Name: RS-232

The VSC To_Console interface uses standard RS-232 serial datatransmission. Data is sent out in a stream, one bit at a time, over one
channel. When the VSC is instructed to send or receive data, the data must

pass through a serial interface to exit or enter as serial data.

3.4 HT To VSC

Identifier: HT To VSC
Name: Head Tracker to VSC
Description: Head tracker position and status information
Source: HeadTracker
Destination: VisualSystemController

The following subparagraphs describe the HTTo_VSC interface.

1 3.4.1 HT To VSC Data Elements

Reference the vendor supplied interface control document for the head
tracker for information regarding HT_To_VSC data.

3.4.2 HT To VSC Message Descriptions

HTToVSC HierarchyI- _

HTToVSC Interface

I HTPositionMessage Message

HTRollData Data ElementHTIPitch-Data Data Element
HTYawData Data Element
HTXData Data Element

HTYData Data Element

HT_Z_Data Data Element

I HTStatusMessage Message

HTStatusResultData Data Element

3.4.3 HT To VSC Interface Priority

Priority for this interface is: HIGH

I-7-
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I 3.4.4 HT To VSC Communications Protocol

The following subparagraph describes the communications protocol for the
HT_To_VSC interface.

3.4.4.1 HT To VSC Protocol Name

Protocol Name: RS-232

i The HTTo_VSC interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serial
interface to exit or enter as serial data.

3.5 Console To VSC

Identifier: Console_To_VSC
Name: Administrative Console to VSC
Description: Administrative Console status and keyboard information
Source: Administrative-Console
Destination: VisualSystemController

The following subparagraphs describe the ConsoleToVSC interface.

3.5.1 Console To VSC Data Elements

i Reference the vendor supplied interface control document for the console for
information regarding Console_To_VSC data.

1 3.5.2 Console To VSC Message Descriptions

ConsoleToVSC Hierarchy

ConsoleToVSC Interface

ConsoleKeyboard-DataMessage Message

ConsoleKeyboardData Data Element

i ConsoleStatusMessage Message

ConsoleStatusResultData Data Element

3.5.3 Console To VSC Interface Priority

I
i -8-
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I Priority for this interface is: LOW

3.5.4 Console To VSC Communications Protocol

The following subparagraph describes the communications protocol for the
ConsoleToVSC interface.

3.5.4.1 Console To VSC Protocol Name

N Protocol Name: RS-232

The ConsoleTo_VSC interface uses standard RS-232 serial data
transmission. Data is sent out in a stream, one bit at a time, over one
channel. When the VSC is instructed to send or receive data, the data must
pass through a serial interface to exit or enter as serial data.

3.6 VSC To HT

Identifier: VSCTo-HT
Name: VSC to Head Tracker
Description: Initialization and setup commands
Source: VisualSystemController3 Destination: Head-Tracker

The following subparagraphs describe the VSC_To_HT interface.

I 3.6.1 VSC To HT Data Elements

Reference the vendor supplied interface control document for the head
tracker for information regarding VSCTo-HT data.

3.6.2 VSC To HT Message Descriptions

VSC-To-HT Hierarchy

VSCTo_HT Interface

HTinitializationMessage Message

HTInitializationCommandData Data Element

HTStatusRequestMessage Message

HT-StatusRequestCommandData Data Element

I
I -9-
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3.6.3 VSC To HT Interface Priority

Priority for this interface is: LOW

3.6.4 VSC To HT Communications Protocol

The following subparagraph describes the communications protocol for the
VSC_To_HT interface.

3.6.4.1 VSC To HT Protocol Name

Protocol Name: RS-232

The VSC_To_HT interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serialu Iinterface to exit or enter as serial data.

3.7 VSC To Joystick

Identifier: VSC_Tojoystick
Name: VSC to Joystick
Description: Initialization and setup commands
Source: Visual_SystemController
Destination: MaintenanceJoystick

The following subparagraphs describe the VSCfToJoystick interface.

3.7.1 VSC To Joystick Data Elements

Reference the vendor supplied interface control document for the joystick for
information regarding VSCToJoystick data.

3.7.2 VSC To Joystick Message Descriptions

VSCToJoystick Hierarchy

VSC-Tojoystick Interface

JoystickInitializationMessage Message

JoystickInitializationCommandData Data Element

JoystickStatusRequestMessage Message

I
I~- 10-
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I Joystick_StatusRequestCommand_Data Data Element

3.7.3 VSC To Joystick Interface Priority

Priority for this interface is: LOW

I 3.7.4 VSC To Joystick Communications Protocol

The following subparagraph describes the communications protocol for the
VSCTojoystick interface.

1 3.7.4.1 VSC To Joystick Protocol Name

Protocol Name: RS-232

The VSCQTojoystick interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serial
interface to exit or enter as serial data.

1 3.8 OTW Displays To VSC

Identifier: OTWDisplaysToVSC
Name: Out-The-Window Displays to VSC
Description: Out-The-Window Displays status information
Source: OTWDisplays
Destination: Visual_SystemController

The following subparagraphs describe the OTWDisplaysjTOVSC interface.

3.8.1 0TW Displays To VSC Data Elements

I Reference the vendor supplied interface control document for the Out-The-
Window display for information regarding OTWDisplaysToSC data.

3.8.2 0TW Displays To VSC Message Descriptions

OTWDisplaysTo_VSC Hierarchy

OTWDisplaysToVSC Interface

OTW_Status_Message Message

OTWStatusResult-Data Data ElementI
I -11-
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I 3.8.3 OTW Displays To VSC Interface Priority

Priority for this interface is: LOW

3.8.4 OTW Displays To VSC Communications Protocol

I The following subparagraph describes the communications protocol for the
OTWDisplays-ToVSC interface.

I 3.8.4.1 OTW Displays To VSC Protocol Name

Protocol Name: RS-232

The OTWDisplaysToVSC interface uses standard RS-232 serial data
transmission. Data is sent out in a stream, one bit at a time, over one
channel. When the VSC is instructed to send or receive data, the data must
pass through a serial interface to exit or enter as serial data.

3.9 CIG To VSC

Identifier: CIG_To_VSC
Name: Computer Image Generator to VSC
Description: Computer Image Generator status information

I Source: ComputerImageGenerator
Destination: VisualSystemController

I The following subparagraphs describe the CIG_To_VSC interface.

3.9.1 CIG To VSC Data Elements

Reference Rotary Wing Aircraft Simulation System ESIG-2000 Image
Generator Interface Control Document (901182-775AA) for information
regarding CIGTo_VSC data.

3.9.2 CIG To VSC Message Descriptions

CIG_To_VSC HierarchyI
CIG_To_VSC Interface

CIGStatusMessage Message

CIGStatusResulLData Data Element

3.9.3 CIG To VSC Interface Priority

I - 12-
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I
Priority for this interface is: HIGH

I 3.9.4 CIG To VSC Communications Protocol

The following subparagraph describes the communications protocol for the
CIGTo_VSC interface.

3.9.4.1 CIG To VSC Protocol Name

Protocol Name: ScramNet Reflective Memory

U The CIG_To_VSC interface utilizes ScramNet reflective memory. The
ScramNet Network is a replicated, shared-memory network designed for real-
time, multiple-computer applications. With the ScramNet Network, each
computer on the network has its own local copy of shared memory which is
updated over a high- speed, serial-ring network. The ScramNet Network is
Sunlike most networks because it is designed specifically for real- time
applications. It requires no separate software driver to pass information. It
can automatically filter out redundant data and uses an optimized ring
network protocol.

The ScramNet Network consists of a motherboard and one daughterboard.
The logic is a mixture of various families of integrated circuits.
Programmable logic is used to reduce size, improve performance, reduce the
number of connections and allow for future enhancements. The
motherboard contains the shared memory, interrupt logic and the host
adapter logic. Dip-switches on the motherboard select the base addresses for
the control and status registers and the shared memory. The daughter board
contains the network control logic and the receiver and transmitter logic.

Cabinet Kits contain the ScramNet Network receiver/transmitter connectors
to the network, the light emitting diode (LED) node status indicators and the
bank of dip-switches for configuring the node identification. These features
are not present on the daughter board used in conjunction with the cabinet
kit.

The ScramNet Network is a state-of-the-art network which embodies the
following features:

- A ring topology with 150 million bits/second line transmission rate.

- 82-bit long message slots that pass over 1.8 million 32-bit words/sec among
I processors.

I -13-
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SI - "Data-Filter" implementation, such that only a memory word that has
changed is passed to the network for communications to the other processors.

I - Options for 128 Kilobyes (K), 512K, 1 Megabyte (M) or 2M bytes of replicated,
shared memory for each computer (dip-switch assignable in the host memory
address space).

- 256 node capacity on each ring.

- Dual fiber optic transmission media.

- No operating or system software required to support network protocol,
except when using hardware interrupt capabilities.

- No network-dependent application software required.

- 247 nanosecond minimum node delay for each node on the ring.

- 794 nanosecond maximum node delay for each node on the ring.

I - Automatic integer format conversion for one, two and four byte integers.
This allows host processors with non- compatible integer formats to
efficiently communicate via a shared memory interface.

- Up to 1000 feet separation between nodes.

I 3.10 FDDI Global Bus To VSC

Identifier: FDDI_.GlobalBus_To_VSC
Name: FDDI Global Bus to VSC
Description: Network information and staus destined for the SSM and FSM
Source: FDDI_Global_Bus
Destination: VisualSystemController

The following subparagraphs describe the FDDI_Global_Bus_To_VSC
interface.

3.10.1 FDDI Global Bus To VSC Data Elements

Reference Appendix A for a complete listing of the Visual System Module
I Data Dictionary. The Data Dictionary includes interface message descriptions

and data elements for the FDDI_2Global_Bus_To_VSC interface.

I 3.10.2 FDDI Global Bus To VSC Message Descriptions

FDDIGlobalBusToVSC Hierarchy

I -14-
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I
FDDI_GlobalBus_To_VSC Interface

FDDI_Global_BusInputData_.Message Message

I FDDIGlobalBusInputData Data Element

3 3.10.3 FDDI Global Bus To VSC Interface Priority

Priority for this interface is: HIGH

I 3.10.4 FDDI Global Bus To VSC Communications Protocol

The following subparagraph describes the communications protocol for the
FDDI_GlobalBus_ToYSC interface.

3 3.10.4.1 FDDI Global Bus To VSC Protocol Name

Protocol Name: Transmission Control Protocol / Internet Protocol (TCP/IP)

The FDDI_GlobalBusToVSC interface utilitzes a TCP/IP protocol over an
FDDI network.

FDDI Overview

I Standard: American National Standards Institute (ANSI) X3T9.5
Max. number of terminals: 500
Max. data speed: 100 Megabytes per second (Mbps)
Max. effective data speed: 100 Mbps
Media supported: Fiber
Total network length: 100 kilometers
Max. distance between workstations: 2 kilometers
Access technology: Token
Network delay: Deterministic
Relative cost per workstation: High
Relative cost per bps: Low

I 3.11 HMD To VSC

Identifier: HMDToVSC
Name: Helmet Mounted Display to VSC
Description: Helmet Mounted Display status information
Source: Helmet_MountedDisplay
Destination: VisualSystemController

II - 15-
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I The following subparagraphs describe the HMD_To_VSC interface.

3.11.1 HMD To VSC Data Elements

Reference the vendor supplied interface control document for the helmet
mounted display for information regarding HMD_ToYSC data.

3.11.2 HMD To VSC Message Descriptions

I HMD_To_VSC Hierarchy

N HMD_To_VSC Interface

HMDStatusMessage Message

i HMDStatusResultData Data Element

3.11.3 HMD To VSC Interface Priority

Priority for this interface is: LOW

3.11.4 HMD To VSC Communications Protocol

The following subparagraph describes the communications protocol for the
HMD_ToVSC interface.

3.11.4.1 HMD To VSC Protocol Name

I Protocol Name: RS-232

The HMD_To_VSC interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serial
interface to exit or enter as serial data.

3.12 VSC To HMD

H Identifier: VSCTo-HMD
Name: VSC to Helmet Mounted Display
Desaiption: Initialization and setup commands
Source: VisualSystemController
Destination: HelmetMounted-Display

The following subparagraphs describe the VSCToHMD interface.

I
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I 3.12.1 VSC To HMD Data Elements

Reference the vendor supplied interface control document for the helmet
mounted display for information regarding VSCTo_-HMD data.

I 3.12.2 VSC To HMD Message Descriptions

VSCToHMD HierarchyI
VSC_ToHMD Interface

I HMDStatusRequestMessage Message

HMDStatusRequestCommandData Data Element

3.12.3 VSC To HMD Interface Priority

I Priority for this interface is: LOW

3.12.4 VSC To HMD Communications Protocol

The following subparagraph describes the communications protocol for the
I VSCToHMD interface. I

3.12.4.1 VSC To HMD Protocol Name

Protocol Name: RS-232

I The VSC_To_HMD interface uses standard RS-232 serial data transmission.
Data is sent out in a stream, one bit at a time, over one channel. When the
VSC is instructed to send or receive data, the data must pass through a serial
interface to exit or enter as serial data.

3.13 VSC To CIG

Identifier: VSC-To_CIG
Name: VSC to Computer Image Generator
Description: Initialization and control commands
Source: VisualSystemController3I Destination: ComputerImageGenerator

The following subparagraphs describe the VSC_To_CIG interface.

3.13.1 VSC To CIG Data Elements

II - 17-
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Reference Rotary Wing Aircraft Simulation System ESIG-2000 Image
Generator Interface Control Document (901182-775AA) for information
regarding VSC-ToCIG data.

3.13.2 VSC To CIG Message Descriptions

IVSCTo._CIG Hierarchy

IVSCTo_CIG Interface

3 CIGPacketMessage Message

CIG-Packet_CommandData Data Element

I CIGStatusRequestMessage Message

3 CIGStatusRequest_Command_Data Data Element

3.13.3 VSC To CIG Interface Priority

Priority for this interface is: HIGH

3.13.4 VSC To CIG Communications Protocol

The following subparagraph describes the communications protocol for theI VSCToCIG interface.

3.13.4.1 VSC To CIG Protocol Name

Protocol Name: ScramNet Reflective Memory

I The VSC_ToCIG interface utilizes ScramNet reflective memory. The
ScramNet Network is a replicated, shared-memory network designed for real-
time, multiple-computer applications. With the ScramNet Network, each
computer on the network has its own local copy of shared memory which is
updated over a high- speed, serial-ring network. The ScramNet Network is
unlike most networks because it is designed specifically for real- time
applications. It requires no separate software driver to pass information. It
can automatically filter out redundant data and uses an optimized ring3 network protocol.

The ScramNet Network consists of a motherboard and one daughterboard.
The logic is a mixture of various families of integrated circuits.
Programmable logic is used to reduce size, improve performance, reduce the
number of connections and allow for future enhancements. TheI
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motherboard contains the shared memory, interrupt logic and the host
adapter logic. Dip-switches on the motherboar select the base addresses for
the control and status registers and the shared memory. The daughter board
contains the network control logic and the receiver and transmitter logic.

Cabinet Kits contain the ScramNet Network receiver/transmitter connectors
to the network, the LED node status indicators and the bank of dip-switches
for configuring the node identification. These features are not present on the
daughter board used in conjunction with the cabinet kit.

The ScramNet Network is a state-of-the-art network which embodies the3 following features:

- A ring topology with 150 million bits/second line transmission rate.

U - 82-bit long message slots that pass over 1.8 million 32-bit words/sec among
processors.

"Data-Filter" implementation, such that only a memory word that has
changed is passed to the network for communications to the other processors.

I - Options for 128K, 512K, IM or 2M bytes of replicated, shared memory for
each computer (dip-switch assignable in the host memory address space).

- 256 node capacity on each ring.

- Dual fiber optic transmission media.

- No operating or system software required to support network protocol,
except when using hardware interrupt capabilities.

- No network-dependent application software required.

- 247 nanosecond minimum node delay for each node on the ring.

I - 794 nanosecond maximum node delay for each node on the ring.

- Automatic integer format conversion for one, two and four byte integers.
This allows host processors with non-compatible integer formats to efficiently
communicate via a shared memory interface.

I - Up to 1000 feet separation between nodes.

3.14 VSC To FDDI Global Bus

Identifier: VSCTo_FDDI_Glob al_Bus
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Name: VSC to FDDI Global Bus
Description: Network information and status destined for the SSM and FSM
Source: Visual_System_Controller
Destination: FDDIGlobalBus

The following subparagraphs describe the VSC_To_FDDI_Global_Bus
interface.

3.14.1 VSC To FDDI Global Bus Data Elements

Reference Appendix A for a complete listing of the Visual System Module
Data Dictionary. The Data Dictionary includes interface message descriptions
and data elements for the VSC_To_FDDI_GlobalBus interface.

3.14.2 VSC To FDDI Global Bus Message Descriptions

VSC_To_FDDI_GlobalBus Hierarchy

VSC_To_FDDI_Global_Bus Interface

FDDIGlobal-BusOutput.DataMessage Message

FDDIGlobalBusOutputData Data Element

3.14.3 VSC To FDDI Global Bus Interface Priority

Priority for this interface is: HIGH

3.14.4 VSC To FDDI Global Bus Communications Protocol

The following subparagraph describes the communications protocol for the
VSCToFDDIGIobaIBus interface.

3.14.4.1 VSC To FDDI Global Bus Protocol Name

Protocol Name: TCP/IP

The VSC_ToFDDIGlobal_Bus interface utilitzes a TCP/IP protocol over an
FDDI network.

FDDI Overview

Standard: ANSI X3T9.5

Max. number of terminals: 500
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Max. data speed: 100 Mbps

Max. effective data speed: 100 Mbps
Media supported: Fiber
Total network length: 100 kilometers
Max. distance between workstations: 2 kilometers
Access technology: Token
Network delay: Deterministic
Relative cost per workstation: Highi Relative cost per bps: Low

3.15 VSC To OTW Displays

I Identifier: VSCTo_OTW_Displays
Name: VSC to Out-The-Window Displays
Description: Status request
Source: VisualSystemController
Destination: OTWDisplays

I The following subparagraphs describe the VSC_ToOTWDisplays interface.

I 3.15.1 VSC To OTW Displays Data Elements

Reference the vendor supplied interface control document for the Out-The-
I Window display for information regarding VSCToOTWDisplays data.

3.15.2 VSC To OTW Displays Message Descriptions

I VSCToOTWDisplays Hierarchy

I VSCToOTWDisplays Interface

I OTWStatusRequestMessage Message

i OTWStatusRequestCommandData Data Element

3.15.3 v SC To OTW Displays Interface Priority

I Priority for this interface is: LOW

I 3.15.4 VSC To OTW Displays Communications Protocol

The following subparagraph describes the communications protocol for the
I VSCToOTWDisplays interface.

3.15.4.1 VSC To OTW Displays Protocol Name

2
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Protocol Name: RS-232

The VSCToOTWDisplays interface uses standard RS-232 serial data
transmission. Data is sent out in a stream, one bit at a time, over one
channel. When the VSC is instructed to send or receive data, the data must
pass through a serial interface to exit or enter as serial data.

3 4 NOTES

ACRONYM LIST

I ARWA Advanced Rotary Wing Aircraft
CIG Computer Image Generator
CSCI Computer Software Configuration Item
FDDI Fiber Distributed Data Interface
FSM Flight System Module
IDD Interface Design Document
K Kilobyte
LED Light Emitting Diode
M Megabyte
MBPS Megabytes Per Second
SSM Simulator System Module
TCPIP Transmission Communications Protocol Interface

Protocol
VSC Visual System Controller
VSM Visual System Module

5 APPENDIXES

APPENDIX A

DATA DICTIONARY LISTING:

Acceleration (data flow) =
EarthAcceleration.Components.

Activity-Requested (data flow) =

TaskCommand.
AdjustableLighting (data flow) =

["Ambient_Illumination" I "HorizonBrightness").
Adjustment-Height (data flow) =
Feet.
After_Burner (data flow) =

"Boolean".
AirToAirTargetData (data flow) =
DesignatedjTargetLocation +
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3 ~DesignatedTarget...dentification +
Designated-TargetMotion +
Designated-jargetAttitude +

Designated .. TargetTracking.
AirVehicle-.Appearance (data flow)
Air_-Vehicle...Appearance...Array.

Air_ýVehicle...Appearance..Array (data flow)-
(Platform Airý_Domain...Entity...Appea rance).

AirVehicle...Dynamics_Half_Rate (data flow)=
Externalj..ntity...Dynamic-DataElement +
Air_-Vehicle...Appearance.

AirVehicle...Dynamics-HalfRateOutputs (data flow)I _Air_-Vehicle...DynamicsHalfRate.

Air_Vehicle_Static_.Data (data flow)=
External-..Entity-.Static...Da ta-.Element.I ~ ~Airyehicle...Static-.Outputs (data flow)=
Air_-Vehicle_.Static...Data.

AltitudeAcceleration (data flow)=
"Float".

Altitude-..Position (data flow) =
Feet.

Altitude_.Velocity (data flow) =
"Float".

Angular_.Acceleration (data flow)=
Angular,..Acceleration...Components.

Angular-Acceleration...Components (data flow)
Roll-.Acceleration +U PichAcceleration +

Angular-Position...Components (data flow) =
Roll_Angle + Pitch-Angle + Yaw-..Angle.

Angular-.Velocity (data flow) =I ~ ~Angular-.Veloci ty...Components.
Angular..Yelocity...Components (data flow) =
Roll-Velocity +I PitchVelocity +
Yaw-..Velocity.

Articulated-..Part (data flow)=
("Tank-..Turret" I "Helicopter-..Rotor"].

ArticulatedPartData (data flow)
Part + Part_.Position.

ArticulatedParts...Damage (data flow)
ArticulatedPart.

Articulation (data flow)=
ArticulatedPartData.

Attitude (data flow) 
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Angular..Yosition...Components.
Azimuth (data flow)=
Radians.

Burst (data flow)
BurstDescriptorjType.

Burst...Descriptor-.Type (data flow)=U Munition + Warhead + Fuze.
Category (data flow)=

"Integer".I ~ChaffLAndFlare_Dynamic...Data (data flow)
External-Entity...Dynamic...Da ta.Record.

Chaff-An&..,Flares_ýHalf_Rate (data flow)=
ChaffAnd_Flare...Dynamic...Data.

Chaff.And...lares_Sixteenth..Rate (data flow)
ChaffCUnique...Data +

Flares...Unique...Data.
ChafLCloudDensity (data flow)=
"Float".

Chaff..Cloud_Radius (data flow)
Feet.

ChafLCloud_5cope (data flow)=
"Float".

Chaff..Count (data flow)=
"Integer".

Chaff.Data (data flow)=
ChaffExternal_Entity...Unique...Data...Array.I ~Chaff...Dynamics HalfLRate (data flow) =
External-Entity...Dynamic-.Data-.Element.

ChaffDynamics...Half` Rate...Outputs (data flow)=I ~ChaffDynamics-HaIlfRate.
ChafLExternal.Entity_..Urique-.Data (data flow)=
ID + Chaff_Cloud_Radius + ChaffCloud_ýDensity +I ~ChaffLCloudScope + ChaffLRadar...Cross..$ection +
ChafLRF,..Low_.End + Chaff...RFJ-igh..End +
ChaffRCS.YighEnd.

ChaffExternalEntity...Unique...Data...Array (data flow)=
(Cha ff.ExternalEntity...Unique...Data).

Chaff_-External-Entityjinique...DataRecord (data flow)I Numberý_Of_Chaffs_In_Array +
ChaffData.

Chaff_.Radar...CrossSection (data flow)=
Decibel.

Chaff...RCS...High...End (data flow)=
Decibel.
Chaff-.RFJ-High.Ynd (data flow)=
M H Z .
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ChafLRF...Low...End (data flow)=
MHz.

Chaff..UniqueData (data flow)=I ~ ~ChafLExternal Entity...Unique...Data..Record.
Character_.Set (data flow)
Character_ýSet_List.

Character_SetList (data flow)
["ASCUCharacterS$et" I "Other"].

CIG_Control (data flow) =I ~Sensor_.Effects_.Control +
Ownship__.Control +
Environ~ment-.Effects-Control +

Visual...Channel_Control +
MM.Control +
CIG_DB...Control.

CIG_..Database..Directives (data flow)
"CIG_ýDatabase_ýSelection...Directives".

CIG_..DB_.Control (data flow)=
"CIG_.DB_.Control".

CIG_ýDB-Stat (data flow)=
"CIG_DB_Stat".

CIG_ýDescription....Data (data flow)=
"CIGDescription_Data".

CIGDirectives (data flow)-
VisuaL..Channel_Directives +
Environument..EffectsDirectives +
Special-EffectsDirectives +
Moving...Model-Directives +
Ownship...Directives +
CIG_DatabaseDirectives+
Initial-Scene...ContentDirectives.

CIGHW.$tat (data flow)=
"CIG_HW...Stat".

CIGStat (data flow)
"CIG...Stat".I ~CIGTo_-VSC (data flow)=
"CIGToVSC".

CLI...Commands, (data flow)I "CLICornmands".
ClockTick (data flow)=
Clock,_icks.

ClockTickMessage (data flow)
Clock...Tick + Current_Simulation_Frame.

ClockTickMessage...Max..Rate (data flow)-
Clock-Tick-Message.

C lo c k .Tic k s (d a ta fl o w ) 
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3 "Integer".
Cloud.Adjustment (data flow)

["Top" I "Bottom"].
Cloud,-.Level (data flow)
CloudAdjustment.

CloudLLevel-Adjustment (data flow)
CloudLevel + Adjustment-Height.

CloucLýLevel-Adjustment-Message (data flow)=
CloudLevelAdjustment.

Collision...Data (data flow)=
Current..CollisionStatus +
CollisionjKind +

Collision_.PointID +
Collision_-PointPosition +
Collision,_Velocity +

Collision_..Mass.
CollisionDataChange (data flow)-
CollisionData.

Collisionj'Zind (data flow) =
Collisions.3 Collision-Mass (data flow) =
Pounds.
Collision.Point (data flow)
["Left-Landing...Gear" I "Ri ght-..Landing-Gear" I
"Tail_ Gear" I "Tail..Rotor" I "Nose" I
"LeftRotor-jip" I "Right...Rotor...Tip" I

"I"Front.Rotor -Tip"].
Collision,-Point-jD (data flow)
CollisionPoint.

Collision,_PointPosition (data flow)
EarthPosition-Components.

Collision...Status (data flow) =I ~["Collision" I "NoCollision"].
Collision..Yelocity (data flow)=

FtPer_Mmn.I ~Collisions (data flow)=
["Terrain" I "External-..Entity"].

ConsoleToVSC (data flow)
"Console_To_VSC".

ControlCommand (data flow)
Module_Mode_Change_Commands.

Control.Parameter (data flow) =
Instuctorý_Controllable_Parameter.

ControlReply (data flow) =
Module__.Mode...Change-.Responses.

Country (data flow) 
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Country-List.
Country-List (data flow) =
"Integer".

CurrentCollisionStatus (data flow) =

Collision.Status.
CurrentSimulationFrame (data flow) =

SimulationFrames.
Damage-Location (data flow) =
Entity_.Damage.

DamageLocationp_ (data flow) =
"Integer".

Damage_.Location.2 (data flow) =
"Integer".

Damage-Severity (data flow) =
"Integer".

DataUpdate._Rate (data flow) =
(["Request.High" I "AllowLow"].

* Day (data flow)=
"Integer".

Decibel (data flow) =
"Float".

Designated-TargetAttitude (data flow) =
AngularPositionComponents.

DesignatedTarget_Identification (data flow) =
ExternalEntityID.

DesignatedTargetLocation (data flow) =
EarthPosition_Components.

Designated-TargetMotion (data flow) =
Earth_VelocityComponents.

DesignatedjargetTracking (data flow) =
"Boolean".

DesiredLoad (data flow) =
WeaponStationLoading.

Destroyed (data flow) =
"Boolean".

Detonation.Data (data flow) =
Detonation_Location + Burst + DetonationVelocity +
Loc_Entity + Results + Articulated_PartsDamage.

Detonation-=Location (data flow) =
EarthPosition_Components.3 Detonation.Result (data flow)
["Detonation" I "Impact" I "No_Result"].

Detonation-Velocity (data flow)Ly
Linear...Velocity...Components.

DiscreteState (data flow) =
[",off, I "on"].
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DisplayInformation (data flow) =

"Displayjnformation".
Domain (data flow) =

"Integer".
DownwashAngle (data flow) =

Radians.
Dust_Cloud (data flow) =

"Integer".
Dynamic-Data (data flow) =

ExternalEntityDynamicData_Array.
Earth-AccelerationComponents (data flow) =

Latitude-Acceleration +
LongitudeAcceleration +
Altitude-Acceleration.

EarthPosition.Components (data flow) =

Latitude_Position +
LongitudePosition +

I Altitude_Position.
EarthSurface (data flow) =

["Land" I "Sea"].
Earth-VelocityComponents (data flow) =

Latitude-Velocity +
Longitude Velocity +I Altitude_Velocity.

Elevation (data flow) =

Radians.
I Engine-Smoke (data flow) =

"Boolean".
Entity_.Damage (data flow) =
["Nose_.HighStarboard" + "Nose_Low_Starboard" +
"Nose_.HighPort" + "NoseLowPort" +
"Fuselage_.HighStarboard" + "FuselageLowStarboard" +

"Fuselagei-ghPort" + "FuselageLowPort" +
"TailHighStarboard" + "TailLowStarboard" +
"Tail_High_Port" + "Tail_Low_Port" +
"Main_Rotor" + "Tail_Rotor" + "LandingGear"].

EntityDamageData (data flow) =
DamageLocation + DamageSeverity.

Entity_Kind_List (data flow) =
["Other" I "Platform" I "Munition" I "Life_Form" I
"Environmental" I "Cultural-Feature"].

EntityMarking (data flow)
CharacterSet + Text.

Entity-Type (data flow) =
Kind + Domain + Country + Category +
Subcategory + Specific + Extra.
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I ~Environznent_.Adjustment (data flow)=
EnvironmentjD + Intensity.

Environmnent-Effects...ontrol (data flow)I ~"EnvironmentEffects...Control".
Environmnentj..ffectsDirectives (data flow)-

"Environment_.Effects...Directives".
EnvirotnmentEffects_Stat (data flow)=

"Environment-.Effects...Stat".
EnvironmentID (data flow)=

EnvironmentalSet.
Envirornmental-Adjustment-Message (data flow)=

EnvironmentAdjustment.
Envirornmental_Set (data flow)=
["Clouds" I "Scud"].

Equations...Of..MotionMax-.Rate (data flow)
Ownship-.Linear-Velocity +
Ownship-.Angular..Acceleration +I ~Ownship...AngularPosition +
Ownship-.Angular...Velocity +
Ownship_.Attitude_Relative_Toý_Deck +
Ownship_.EarthAxis_Acceleration+
Ownship-.Earth.AxisPosition +
Ownship...Earth...Axis Velocity +
Ownship-.LinearAcceleration+
Ownship_.LinearVelocity +
Flightj'arametersWindAxis.

EquationsOfMotion_Max_Rate_Outputs (data flow)=
Equations-OfMotion...MaxRate.

External-Detonation..Outputs (data flow)I ~Detonation...Data.
ExternalEntities...HeightAbove...Terrain (data flow)=
ExternalEntity...Terraini_Data.

ExternalEntitiesI-eightAboveTerrain -Max..Rate (data flow)=
External-Entitiesj-{eight-Above_Terrain.

ExternalEntitiesHJeighLAbovejerrain-Max...Rate...Outputs (data flow)=
External-.Entities...I-eight-AboveTerrain_Max_Rate.

ExternalEntity (data flow)=
ExternalEntityjD.

ExternalEntity...Count (data flow)=
"Integer".

ExternalEntity...Data...Update..Rate_.Change (data flow)=
ExternalEntityData..UpdateRate...Change-Request.

ExternalEntity...Data...UpdateRate...Change...Request (data flow)I ID + Update_Rate.
External-Entity....eactivatiort (data flow)=
ID + ExternalEntity..State.
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I ~~ExternalEntity..Dynamic_.Data (data flow)
ID + Position + Velocity + Acceleration +
Attitude + Angular...elocity +

Angular_.Acceleration + Downwash_.Angle +
Articulation.

ExternalEntity...Dynamic...Data-Array (data flow)=
(ExternalEntity_.Dynamic...Data).

Extenal-Entity...Dynamic_.Data_.Element (aata flow)=
External-Entity...Dynamic-DataArray.

ExternaLEntity...Dynamic...Data...Record (data flow)=
Number_OfEntitiesIn..Array +
Dynamic...Data.

ExternalEntityjD (data flow)=
UniqueNumber.

External_Entity...State (data flow)=
"Boolean".

External-Entity...Static_Data (data flow)=
ID + Static-.Type + Marking.

ExternaLEntity_..taticData...Array (data flow)
(External-Entity_Static_Data).

ExternalEntity_..tatic_DataElement (data flow)=
ExternalEntity...StaticDataArray.

ExternalEntity...Terrain_Data (data flow)=
Number_Of_ElementsIn-Array +_
ExternalEntity....errainHeights.

External...Entity-.TerrairlHeight (data flow)=
External-Entity + Height_Above_Terrain.

ExternaLEntity....errain .HeighLArray (data flow)
(ExternalEntityTerrain...Height).

ExternalEntityjerrain_ Heights (data flow)=
ExternalEntity...Terrain_ Height_.Array.

ExternalFire_-Outputs (data flow)=
Fire_Data.

Extra (data flow)=
"Integer".

FDDI...Global_BusTo_VSC (data flow)=
EquationsOfMotionk_Max_Rate...Outputs +
Time_OfYear__Message +

Ownship...Chaff And_Flares_HalfRate_Outputs +
Ownship...Chaff And_Flares_Sixteenth_Rate...upt
ClockTick_Message...Max_Rate +
Mode-SelectionCommand +
OnLine-.Diagnostic_Command +

Remote...Controlled-Diagnostic...Command +
SimulatorControlDiscreteMessage +
State..election..Command +
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I Time_Changejvfessage +
Ownshp...Position_.ChangeDemand +
Weapon...Load...Set...Message +*1 ~Training...Area-Boundary...Message +
Parameter...Change...Message +
Environmental-Adjustmentjvfessage +
Lightning-Adjustment...Message +
Thunderstorm...Dynamic_.Data_.Message +
Cloud-.Level-Adjustment-Message +
VisualModelDatabase...Message +
Visual-Range...Adjustment-Message +
Visual...yepoint...Active +
Touchdownjvfessage +
Flight..Station-To..Visual...Oiscrete-Change +3 Visual-AIMax_RateOutputs +
External~ntityDataUpdateRateChange +
Mission...Computer~jterface-..Half..Rate...Outputs +
Sensorj'ointing...And...Dynamics_ Max_Rate...Output+
Ownship-..Height...AboveTerrain_Max_RateOutputs +
Collision...Data...Change +
ExternalEntities...HeightAbove_Terrain.Max...RateOutpu t , +
ExternalFire_.Outputs +
Unguided-Weapon...Dynamics- HaIlf.Rate-Outputs +
ExternalDetonationOutputs+
Air_-Vehicle-.Dynamics-HalfRate...Outputs +
Ground...Vehicle...Dynamics-Half_-RateOutputs +IAir_-Vehicle-.Static...Outputs +
Ground&vehicleStaticOutputs +
Guided..Weapon...Dynamics-HalfRateOutputs +
ChaffDynamics...HalL.RateOutputs +
Flare_.Dynamics...HaLf..Rate...Outputs +
Ownship-Damage...Occurrence +
Ownship..Weapon Fire_Occurrence +
Ownship-Weapon-..Dynamics- HaIlfRateOutputs +
Weapon_Deactivation.

Feet (data flow)
"Float".

FireData (data flow)=
Burst + Location.

Fire Data_ýLocation (data flow)=
Earthj'osition-.Components.

Flaming (data flow)=
"Boolean".

Flare_Brightness (data flow)
Lumens.

Flare..Count (data flow)
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"Itge"
Flare_.Data (data flow)

Flare_ExternalEntityjinique...Data...Array.
FlareDynamics...Half-Rate (data flow) =
External~ntity...Dynamic-DataElement.

Flare-..Dynamics-HaILRate...Outputs (data flow)=
FlareDynamicsHalfRate.

FlareExternalEntity...Unique...Data (data flow)=
ID + Flare-..Brightness + Flare-..Radius.

Flare..xternalEntity-Unique-.Data...Array (data flow)
{Flare...External~ntity_..Unique_.Data).

FlareExternal~ntity...jnique...DataRecord (data flow)=
Number_OfFlaresjIn..Array +
Flare...Data.

Flare_Radius (data flow)
Feet.
Flares...Unique...Data (data flow)=
Fla reExterna IEnti ty...Unique..Da ta...Record.

Flight...Parameters_Wind_Axis (data flow)
Angular_.Position....Components.I ~ ~Flight-StationjTo..VisualDiscrete...Change (data flow)
VisuaL..Discrete...Data.

FLIR..Polarity (data flow)=I FUIR-Polarity-Types.
FLIR.Polarityff..ypes (data flow)I (["Black...Hot" I "White_ýHot'"I.
FrameNumbers (data flow)=
"Integer".

FtPerMin (data flow)=I "Float".
Fuze (data flow)
MunitionsFuzeList.

GeneralStat (data flow)
"GeneralStat".

GroundYehicle...Appearance (data flow)
GroundVehicle..Appearance.Array.

GroundVehicleAppearance-Array (data flow)=
{Platform_ Land_Domain...Entity...Appearance).

Ground...Vehicle-Dyanamics-Half_-Rate (data flow)=
External~ntity...DynamicDataElement +

Ground_-Vehicle-..Appearance.
GroundVehicle..DynamicsHaIlfRate_Outputs (data flow)=

Ground-Vehicle...Dyanamicsj-Ialf..Rate.I ~ ~Ground3'ehicleStatic...Data (data flow)
ExternalEntity_.Static..Data_..Element.

GroundVehicleStaticOutputs (data flow)
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Ground-VehicleStaticData.
Guided-Weapon...Appearance (data flow)
Guided...Weapon..Appearance-Array.

Guided-Weapon...Appearance-Array (data flow)
(Muni tionsEnti ty...Appeara nce).

GuidedWeapon...Dynamics-HalfRate (data flow)=I ~External-Entity...Dynamic-DataElement +
Guided...WeaponiAppearance.

GuidedWeapon_..DynamicsHalfRate_.Outputs (data flow)I ~Guided-Weapon...Dynamics-HalfRate.
Hardware_ýDescription...Data (data flow)=
CIGDescriptionData.

Hardware_Interface...Control (data flow)=
HT-Control +
JoystickControl +
HMD...Control +
CIGControl +
OTW-Control.

Hardwareý_Interface...Data (data flow)=
Predicted_ýHeadPosition +
JoystickHWData.

Hardware_$.tat (data flow)=
HTHWStat +
JoystickHWStat +
HMD...HWStat +
CIGHWStat +I OTW.YW-Stat.

Hatch (data flow)=
"Integer".I HeightAbovejTerrain (data flow)=
Feet.

HMDControl (data flow)=
"HMD_ýControl".

H-MDDirectives (data flow)=
"HMD_Directives".

HMD.JIW-Stat (data flow)=

HMDStat (data flow)=
"HMDStat".

HMDToý.YSC (data flow)
"HMD To_VSC".

Hours (data flow)=
"Integer".

* HT-Control (data flow)=
"HTControl".

HT-Data (data flow)=
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IN"HT_Data".
NT.._Directives (data flow) =
"HTDirectives".

HT_HW_Stat (data flow) =
"iHTHW_Stat".

NHTStat (data flow) =
"HTStat".

HT_ToVSC (data flow) =

"HTToVSC".
ID (data flow) =
ExternalEntityID.

InitialSceneContent_Directives (data flow) =
"Initial_SceneContentDirectives".

Instuctor _ControllableParameter (data flow) =
"InstructorControllableParameter".

IntendedTarget (data flow) =
Extern a iEntityID.

Intensity (data flow) =

IntensityAdjustment.
Intensity-Adjustment (data flow) =I "Integer".
Joystick-Control (data flow) =

"JoystickControl".
Joystick-Directives (data flow) =
"JoystickDirectives".

Joystick_-WData (data flow) =

"JoystickHW_Data".
JoystickHW_Stat (data flow) =

"JoystickHW_Stat".
JoystickStat (data flow) =

"Joystick_Stat".
Joystick_ToYSC (data flow) =

"Joystick_To_VSC".
Kind (data flow) =
EntityKindList.

LatLong.Location (data flow) -
Latitude + Longitude.3 Lateral-Acceleration (data flow) -
"Float".

LateralPosition (data flow) =
3 Feet.

Lateral_Velocity (data flow) =
"Float".

Latitude (data flow) -
Radians.

LatitudeAcceleration (data flow) =

i -34-



I ADST/TR 94-003257 August 1, 1994

I "Float".
LatitudePosition (data flow) =
Radians.

Latitude-Velocity (data flow) =
"Float".

LaunchFlash (data flow) =

"Boolean".
Launcher (data flow) =
"Boolean".

Letter (data flow) =

"Character".
Lighting.Adjustment (data flow) =

Lighting.Element + Intensity.
Lighting._AdjustmentMessage (data flow) =

I LightingAajustment.
Lighting-Element (data flow) =

AdjustableLighting.
LinearAccelerationComponents (data flow) =

Longitudinal-Acceleration +
Lateral-..Acceleration +
VerticalAcceleration.

LinearPosition.Components (data flow) =
Longitudinal-Position + Lateral-Position +
VerticalPosition.

LinearVelocity-Compoitents (dWta flow) =

Longitudinal-Velocity +
LateralVelocity +
Vertical-Velocity.

LocEntity (data flow) -
Linear-PositionComponents.

Location (data flow) =
FireDa taLoca tion.

LocationEstimateAndFlightRegime (data flow) =
A,r_To_Air.TargetData.

Longitude (data flow) =

Radians.
LongitudeAcceleration (data flow) =

"Float".
Longitude_Position (data flow) =
Radians.

Longitude-Velocity (data flow) =
"Float".

Longitudinal-Acceleration (data flow) -
"Float".

LongitudinalPosition (data flow) =
* Feet.
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LongitudinalVelocity (data flow) =
"Float".

Lumens (data flow) =

"Float".
Marking (data flow) =
Entity_.Marking.

MHZ (data flow) =

"Float".
Minutes (data flow) =
"Integer".

MissionComputerInterface.HalfRate (data flow) =
Location_EstimateAndFlightRegime.

Mission_ComputerInterfaceHalfRate_Outputs (data flow) =
MissionComputerInterfaceHalfRate.

MMControl (data flow) =
"MMControl".

MMStat (data flow) =
"MMStat".

ModeSelection_Command (data flow) =
ModeSelectionCommands.

Mode_Selection_Commands (data flow) =
ModulesAffected + ControlCommand.

ModeSelectionReplies (data flow) =
Control-Reply +
RespondingModule.

Module_Mode_ChangeCommands (data flow) =

["Device" I "System" I "RemoteControlledDiagnostic" I
"Simulation" I "Shutdown"].

ModuleModeChange.Responses (data flow) =

["Device" I "System" I "RemoteControlledDiagnostic" I
"Simulation" I "Shutdown"].

ModuleNames (data flow) =
["Simulator-System" I "Visual" I "Flight-Station"].

ModuleSelectionArray (data flow)
(SelectionStatus).

ModulesAffected (data flow) =
ModuleSelection.Array.

Month (data flow) =
"Integer".

MovingModelDirectives (data flow) =
"MovingModel_Directives".

Munition (data flow) =
Entity-Type.

Munitions-EntityAppearance (data flow) =
LaunchFlash + Rocket_Flame + Other.

MunitionsFuze_List (data flow) =
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I["Other" I "Contact" I "Contact_-Instant" I
"Contact...Delayed" I "Timed" I "Proximity" I
"Command" I "Altitude" I "Depth" I "Acoustic"].I ~ ~Munitions....arheadList (data flow)
["Other" I "H-igh_.Explosive" I
"High...ExplosivePlastic" I "High...Explosive-Incendiary" I
"High...Explosive...Fragmenthition"I
"High...ExplosiveAntiTank" I
"High...Explosive-Bomblets" I
"H-igh...Explosive....hapecLCharge" I "Smoke"' I
"Illumination" I "Practice" I "Kinetic" I
"Unused" I "Nuclear" I "Chemical_General"I
"ChemicalBlister...Agent" I "ChemicalBlood...Agent" I
"ChemicalNerve...Agent" I "BiologicalGeneral"].

N_-ECorner (data flow)
LatLong-Location.

NWCorner (data flow)=
LatLong-.Location.

Name (data flow)=
VisualDI.

Nautical-Miles (data flow)=U ~~~"Float".(dtflw=

"Net_Interface_Control".
NetInterfaceData (data flow)=

"Net -InterfaceData".I ~New-Time (data flow)=
Time.

NumberOfActive_Discretes (data flow) =

Visual_Discrete_.Count.
Number_-Of_-ChaffsIn_Array (data flow) =
ChaffCount.U ~Number_OfElementsInArray (data flow)
ExternalEntity_.Count.

Number_Of_Entities_In_Array (data flow)=
External..Entity...Count.

Number_OfFlaresInArray (data flow)=
FlareCount.

OnLine...Diagnostic...Command (data flow)
OnLine...DiagnosticCommands.

On_Line..DiagnosticCommands (data flow)=
SegmentsAffected +
On...Line...Diagnostics-Requested +
Response-..Rate.

OnLine..Diagnostic..Replies (data flow)=
Responding-Segment +
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On...LineDiagnostic....eport...Array (data flow)
(["CriticalFailure" I "Non...Critical...ailure" I
"No_-Failure" I "Not_Running"]I.

On_Line_..Diagnostic_Result (data flow) =
On...Line_.DiagnosticReport-Array.

On...Line...Diagnostics...Array (data flow) =
(SelectionStatusi.

On_ýLineDiagnostics...Requested (data flow)U ~On...LineDiagnostics-Array.
Other (data flow)=
"Integer".

OTWControl (data flow)
"OTWControl".

OTWDirectives (data flow)
"OTWDirectives".

OTW_Displays_.To....VSC (data flow)=
"OTWDisplaysjTo_.VSC".

OTW_HW.Stat (data flow)
"OTW_11WStat".3 ~ ~OTl'-VStat (data flow)=
"OTWStat".

Ownship...AngularAcceleration (data flow)
Angular-..Acceleration_..Components.

Ownship-..Angular_-Position (data flow) =
Angular-Position...Components.I ~Ownship...Angular-Velocity (data flow) =
Angular,..Velocity...Components-

Ownship-AttitudeRelativeToDeck (data flow)
AngularjositionComponents.

OwnshipChafLAndFlares_..Half Rate_Outputs (data flow)=
ChaffAndjFlares_HalfRate.

Ownship...ChaffLAnd Flares...ixteenthRate...Outputs (data flow)=
ChaffAndFlaresSixteenthRate.

Ownship...Control (data flow)I ~"Ownship_...Control".
Ownship...DamageOccurrence (data flow)
Entity...Damage-jData.

OwnshipjýDirectives (data flow)=
"Ownship...Directives".

Ownshp...Earth_.Axis_Acceleration (data flow)=
EarthAcceleration...Components.

Ownship...Earth..AxisPosition (data flow) =
* EarthPositionComponents.

Ownship...Earth..Axis-Velocity (data flow) =
EarthVelocity..Components.
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I ~ ~Ownship_..Height...AboveTerrain (data flow)
Feet.
Ownship-..Height Above_Terrain...Max_Rate (data flow)=
Ownship...Height...Abovejerrain+
Ownship...Over-..LandOrSea.

Ownship.-Height-AboveTerrain...MaxRate_.Outputs (data flow)=
Ownship...HeightAbove_-TerrainMax_Rate.

Ownship_ Linear_Acceleration (data flow) =
LinearAccelerationComponents.

Ownship_ LinearVelocity (data flow)=
LinearVelocity...Components.

Ownship_OverLand_OrSea (data flow) =

Earth_Surface.
OwnshipPosition...Change_-Demand (data flow)
EarthPositionComponents.

Ownship...tat (data flow)
"Ownship...Stat".

Ownship...Weapon -Dynamicsj-Ialf...Rate (data flow)=
Ownship2Ateapons...DynamicData.

Ownship...Weapon...Dynamics...Half -RateOutputs (data flow)=

Ownship-jWeapon...Dynamics-HaIlf.Rate.
Ownship...Weapon-FireOccurrence (data flow)=

Ownship...WeaponFireStatus.
Ownship...Weapon -FireStatus (data flow)=
StationFire&..From + Weapon...Fired + IntendedTarget.

Ownshp-Xeapons-..DynamicData (data flow)
External-Entity...Dynamic_DataRecord.

Paint._Scheme (data flow)
"Integer".

Parameter...hange -Message (data flow)=
ParameterChange..Request.

Parameter-Change...Request (data flow)I ~ControlParameter + Value_.Requested.
Part (data flow) =
Articulated_Part.

PartPosition (data flow)
Radians.

PitchAcceleration (data flow)
"Float".

PitchAngle (data flow)=
Radians.

PitchVelocity (data flow)=
"Float".

Platform_.AirDomainEntity..fppearance (data flow)
Destroyed + Flaming + AfterBurner +
Running-..Lights + SpeedBrake + Damage_..Location_1 +
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I ~ ~Damage...Location-.2 + Damage-..Severity + Other.
Platform_ýLandDomain...Entity...Appearance (data flow)=
Destroyed + Smoke_Plume + Flaming + Dust...loud +

PaintScheme + Launcher + EngineSmoke +
Hatch + Other.

PolarjDirection (data flow)=
Azimuth + Elevation.

Position (data flow) =
EarthPositionComponents.

Pounds (data flow)=
"Float".

Predicted_ýHead_Position (data flow)=
"Predicted_HeadPosition".

Quantity (data flow)=I "Integer".
Radians (data flow)=
"Float".

ii ~Range..$et (data flow)=
NauticaL..Miles.

Remote_Controlled...DiagnosticCommnand (data flow)=I _ Cotoleignsi_Cormns
Remoteý_Controlled_Diagnostic...Commnands.(aa lw
SegmentsAffected +
RemoteControlledDiagnostics...Requested +
Activity-Requested.

Remote_..Controlled-Diagnostic-Replies (data flow)=
Responding-.Segment+
RemoteControlledDiagnostics..State +
Remote_ControllecLDiagnostics..Name +I Remote_Controlle&_Diagnostics_Result.

RemoteControllecLýDiagnostics (data flow)=
"RemoteControlledDiagnostics".

Remoteý_ControllecLDiagnostics..Name (data flow)=
RemoteControlledDiagnostics.

RemoteControlled...Diagnostics-Requested (data flow)=
RemoteControllecLDiagnostics.

RemoteControllecLDiagnosticsResult (data flow)=
TestResult.

Remote_Controlle&.DiagnosticsState (data flow)=
TaskReply.

Responding-.Module (data flow)=
ModuleNames.

Responding...egment (data flow)=
* SegmentNames.

Response...Rate (data flow)=
Minutes.
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I Results (data flow) =
DetonationResult.

Rocket_Flame (data flow) =

"Boolean".
Roll-Acceleration (data flow) =

"Float".
Roll_Angle (data flow) =

Radians.
Roll_Velocity (data flow) =

"Float".
Running-Lights (data flow) =

"Boolean".
S_ECorner (data flow) =
Lat_LongLocation.

S_W_Corner (data flow) =
Lat_LongLocation.

Scene_ContentStat (data flow)"t
* "Scene_Content_Stat".

Seconds (data flow) =

"Integer".
Segment-Names (data flow) =
["AircraftSurvivabilityEquipment" I
"Control" I "Flight_Controls" I "FlightDynamics" I
"FlightStation" I "Navigation-Communication" I
"PhysicalCues" I "Propulsion" I "Sensors" I
"Tactical_And_NaturalEnvironments" I "Visual" I"Weapons"] 

.
SegmentSelectionArray (data flow) =

{SelectionStatus}.
SegmentsAffected (data flow)

SegmentSelection_Array.
SelectionStatus (data flow) =

["On" I "Off'].
SensorField_Of_Regard (data flow) -
Radians.

SensorField_Of_View (data flow) =
["Wide" I "Narrow" I "Very-Narrow" I "Composite"].

SensorFOV (data flow) =
SensorField_Of_View.

SensorImageType (data flow) =
["ForwardLookingInfrared" I
"ThermalImage_Sensor" I
"DayTelevision" I
"Gray-Scale" I
"Blank" I
"ImageIntensifier" I
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Sensor...Line-.Of-Sight (data flow)=
Polar...Direction.I ~Sensor-.Mode (data flow)=
Sensor-Image-.Type.

Sensor.Yointing...And-Dynamics...Data (data flow)
SensorPointing..Da taArray. _

Sensor...Pointing...And-Dynamics...Max_Rate (data flow)
SensorPointing...And...DynamicsData.

Sensor_.Pointing_.AndDynamics...Max-Rate...Output (data flow)=
Sensor_Pointing...An&..Dynamics-MaxRate.

Sensor...Pointing-Data (data flow)=
SensorMode +
SensorFOV +
Sensor_Line_Of...Sight +
FLIR_Polarity +
SensorField_ýOf..Regard.

Sensor_Pointing_..Data...Array (data flow)=
(SensorPointing...Data).

SimulationFrames (data flow)=
FrameNumbers._

Simulator_.Control-DiscreteMessage (data flow)
Simulator...ControlDiscrete...State.

Simulator...ControlDiscrete_-State (data flow)=
["Off' I "On"].

Smoke_-Plume (data flow)
"Boole an"._

Special-EffectsControl (data flow)-
"Special EffectsControl".

Special-EffectsDirectives (data flow)
"Special EffectsDirectives".

Specialjffects_Stat (data flow)=I "SpecialEffectsStat".
Specific (data flow)=
"Integer".

Speed..Brake (data flow)=
"Boolean".

State (data flow)=
TouchdownState.

StateSelectionCommand (data flow)=
State__SelectionCommands.

State-SelectionCommands (data flow)=
SegmentsAffected + Control_Command.

State_.Selection...Replies (data flow)=
Responding-.Segment +
Control-Reply.
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StaticType (data flow) =
EntityType.

Station (data flow) =
Stores-Station.

StationFiredFrom (data flow) =
StoresStation.

Station_Weapon.Load (data flow) =
["Hellfire_Launcher" I "Tube_Rocket_Launcher" I
"ExternalFuelTank" I "Empty"].

Status (data flow) =

DiscreteState.
Stores_Station (data flow) =

["LeftWing._Outboard" I "Left_WingInboard" I
"RighLWingInboard" I "RightWingOutboard"].

Subcategory (data flow) =

"Integer".
TaskCommand (data flow) =
["Initialize_Task" I "ExecuteTask" I "HoldTask" I
"Resume_Task" I "Abort-Task"].

Task.Reply (data flow) =
["Initialized" I "Executing" I "OnHold" I

-esumed" I "Aborted" I "Completed"].
cResult (data flow) =

L Running" ( "Passed" I "Failed"].
Text (data flow) =

i (Letter).

ThunderstormDynamicDataMessage (data flow) =

External_EntityDynamic_Data.
Time (data flow) =
Hours + Minutes + Seconds.

Time_ChangeMessage (data flow) -

Time_Request.
TimeName (data flow)
TimeParameter.

TimeOfYearMessage (data flow) =

YearTime.
Time_Parameter (data flow) =

["Time_OLDay" I "MissionClock" I
"MissionElapsed_Time" I "Greenwich_MeanTime"].

Time_Request (data flow) =
Time_Name + New_Time.

Touchdown.Data (data flow) =
Location + State.

Touchdown-Location (data flow) =

["LeftSkid" I "Right-Skid" I "Tail-Skid" I
"Chin_Turret" I "Left_RotorTip" I
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3 RightRotorffipm I "ForwardRotorTipi].
Touchdown-..Message (data flow)=
Touchdown_.Data.

TouchdownState (data flow)
["In...Air" I "On_Ground" I "On...Sea"j.

Training...Area...Boundaries (data flow)=
N NWCorner +
N,..E..Corner +
5ýW...Corner +I S-E-.Corner.

Training...Area...Boundary-.Message (data flow)
Training...Area-..Boundaries.

Uncorrected_HeadPosition (data flow)=
"UncorrectedHeadj'osition".

UnguidedLWeapon...Dynamics_ Half..Rate (data flow)=
External-Entity-.Dynamic-DataElement.

Unguided..Weapon-.Dynamics HalfRate_Outputs (data flow)=
Unguided- Weapon..,Dynamics_HalfRate.

Unique...Numnber (data flow)
"Integer".

Update_.Rate (data flow)=
Data...Update...Rate.

User-Jnterface...Control (data flow)
"User~jnterfaceControl".

User~jnterfaceData (data flow)=
- "UserInterfaceData".

* ValueRequested (data flow)=
"Float".

Velocity (data flow)=
EarthVelocity..Components.

Vertical_Acceleration (data flow)=
"Float".I ~VerticalPosition (data flow) =
Feet.
VerticalVelocity (data flow) =

"Float".
Visual_Al_Max_ýRate (data flow)=

"VisualAI...Max_Rate".
VisualAlMaxRate...Outputs (data flow)=

VisualAlMax..Rate.
Visual_Channel_Control (data flow)=I ~"Visual.._ChannelControl".
VisualChannel_Directives (data flow)=

"VisualChannel_Directives".
VisualChannel_Stat (data flow)=

"Visual...Channel_Stat". 
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VisualDI (data flow)=
"Visual__DI".

Visual_Disarete...ount (data flow)=I "Integer".
VisualDiscrete...Data (data flow)=
NumberOfActive...Discretes +
VisualDynamic...Data.

VisualDiscrete...Data Change (data flow)
Visual_Discrete.Data.

VisualDiscreteDataPair (data flow)
Name +
Status.

VisualDiscreteDataPair....Array (data flow)=
(Visual...DiscreteEDataPair).

VisualDynamic-Data (data flow)=
VisualDiscrete..Data-Pair...Array.

VisualEyepoint (data flow) =
["Pilot" I "Copilot-Observer"].

VisualEyepoint..Active (data flow)
Visual-Eyepoint.

VisualModeSelectionReply (data flow)=
ModeSelection.Replies.

VisualModelDatabase (data flow)=
["DefaultLModel"].

VisualModelDatabase...Message (data flow)
VisualModel_ýDatabase.

Visual_OnLine_Diagnostic...Reply (data flow)=
OnLine...Diagnostic.Replies.

VisualRange (data flow) =

["Maximum-Range" I "GeneralTVisibility"].
Visual_-Range...Adjustment (data flow)
VisualRangejID + Range...Set.

Visual_-Range.Adjustment...Message (data flow)
VisualRange-Adjustment.

VisualRangejD (data flow)=
VisualRange.

Visual_-Remote_Controlled...Diagnostic...Reply (data flow)=
Remote_Controlled_Diagnostic-..Replies.

VisualStateSelectionReply (data flow)=
State_SelectionReplies.

VSCToý_CIG (data flow)
"VSC_To_CIG".

VSC_Toý_Console (data flow)
"VSC__To_Console".

VSCToFDDIGlobalBus (data flow)=
Visual_Mode_SelectionReply 
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I ~VisualOn.ine...Diagnostic...Reply +
Visual-Remote...Controlled-Diagnostic...Reply +
VisualState_..Selection-Reply +
VisualDiscrete_Data_Change.

VSCToj-IMD (data flow)
"VSCToHMD".

VSCToj-IT (data flow)
'WSCTo_..HT".

VSCTo-joystick (data flow)=
"VSCjo~joystick".

VSCToS)TW...Displays (data flow)=
"VSCTo..OTW_..Displays".

VSMV.rotocoLLanguage (data flow)=
"VSMProtocolLanguage".

Warhead (data flow) =
MunitionsWarhea&_List.

Station..Weapon_Load.
Weapon...Deactivation (data flow)
ExternalEntity...Deactivation.I ~Weapon..Yired (data flow)=
External~ntityjD.

Weapon.Load_Set (data flow)=
ID + Desiredjoad.
WeaponLoad_Set_Message (data flow)
WeaponLoadSet.U ~ ~Weapon,..Station...Loading (data flow)=
Station + Weapon + Quantity + Weapon...Station...Status.

Weapon.Station...Status (data flow)=I ["Empty" I "Release" I "Load" I "Hung" I "Jettison"].
Yaw...Acceleration (data flow)=
"Float".I ~Yaw.-.Angle (data flow)=
Radians.

YawVelocity (data flow)
"Float".

Year (data flow)
"Integer".

YearTime (data flow)=
Day + Month + Year.
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